Adenosine triphosphate-sensitive potassium channels prevent extension of myocardial ischemia to subepicardium during hemorrhagic shock.
Cardiac dysfunction during hemorrhagic shock (HS) is associated with myocardial ischemia, during which adenosine triphosphate (ATP)-sensitive potassium (K(ATP)) channels can be activated. We investigated the role of K(ATP) channels in HS-induced myocardial ischemia. Canine HS was induced using an aortic reservoir to maintain the aortic pressure at a constant 40 mmHg. To visualize the myocardial ischemia as a nicotinamide adenine dinucleotide (NADH) - fluorescent area, the beating hearts were rapidly cross-sectioned (120 ms) and freeze-clamped (-190 degrees C) using a sampling device after 10 min of HS. The effect of a K(ATP) channel blocker, glibenclamide (1 mg/kg, i.v.), on myocardial ischemia was also quantified. Regional myocardial blood flow was measured using heavy element-loaded nonradioactive microspheres. Myocardial ischemia developed in the subendocardium in the HS alone group, whereas it extended through all the cardiac layers in the glibenclamide-treatment group. The coadministration of a K(ATP) channel opener, cromakalim (50 microg/kg, i.v.), with glibenclamide prevented the extension of myocardial ischemia to the subepicardium. Glibenclamide decreased the myocardial ATP concentration selectively in the subepicardium during HS. The HS decreased myocardial blood flow transmurally, and following the administration of glibenclamide, further decreased the blood flow selectively in the subepicardium. These results suggest that K(ATP) channels are activated during HS, enabling selective subepicardial coronary dilatation and protecting the myocardium from the extension of myocardial ischemia to the subepicardium.